Thli repoft deals with tae first season's field work on the uranium deposits and on the sedimentary rocks in the Capitol Reef area,, south-central Utah ( fig. 1 ). The objectives of the work are three-folds (1) to find geologic guides for prospecting and determine controls and habits of the uranium deposits, (2) to select areas favorable for exploration for concealed deposits, and (3) to study the areal setting of the deposits by general geologic mapping and by detailed studies of the Shinaramp conglomerate, the formation in which most of the uranium is found, and associated formations. The work reported here was done on behalf of the Division of Raw Materials of the Atomic Energy Commission.
Previous work
Little geologic work has been done in the Capitol Reef area, and it was of a reconnaissance nature,, Dutton (18803^ during his studies of the High Plateaus of Utah, examined the Aquarius Plateam and Thousand Lake Mountain, located southwest and northwest of the Capitol Reef area, respectively. He mapped the western part of the area on a scale of 1 inch to 5 miles, Gregory and Andersen (1939) wrote a report on the Capitol Reef National Monument, They measured stratigraphic sections in the area but did not map geology.
Hunt,, Averitt, and Miller, (in piess) 0 as part of their work on the Henry Mountains to the east, mapped the Waterpocket Fold in the southeastern part of the Capitol Reef area 0 Geologic work in adjacent areas has been done by Gilluly (19291 and Gilluly and Reeside (1928) in the San Rafael Swell to the north, and by Gregory and Moore (1931) arc of cliffs facing in general to the southwest, and (£} the structural and topographic dome lying between the reef and the Aquarius Plateau to the west,,
The crest of Capitol Reef is 900 TO I, 000 feet above its base on the we^t. The northern part is indented with several deep re -entrants whereas the southern pait is a more even curve of cliffs. A vertical cliff of massive red-brown sand&tone forms the top 325 to 400 feet. Below it are steep slopes and ledges of varicolored clfflystone s silt&tone,, and sandstone covered in. places by large talus boulders of sandstone. Low hills and buttes have been eroded in the shales And siltstone in and near the re-entrants.
The dome southwest of the Reef is cut OK the eastern flank by gorges and canyons 50 to 500 feet deep,, East ward-flowing streams, all tributaries to the major perennial stream,, the Fremont River, have cut through the. sediments on the eastern flank. Beds dip on the average 10° E, and NE., and form the dip-slope surface between canyons.
Four canyons extend eastwaid through the Reef,, From north to south they are: (1) the Fremont River canyon, (2 ^ Grand Wash, (3) Capitol Gorge, and (4) Pleasant Cieek canyon. The western ends of the first three canyons aaje shown on figure 3 0 These 4 canyons are steep-walled and marrow; their meandering courses are in part joint-controlled.
In the mapped area all streams except the Fremont River and Sulphur Creek are intermittent. The
Fremont River is the largest perennial stream and drains most of the area. Intermittent streams are dry during all but a few days a year, but they rise rapidly after even moderate rains and cause flash floods.
Run-off is rapid, because little or no soil and vegetation hold the water that falls on the steep slopes.
STRATIGRAPHY
Formations range from the Coconino sandstone of Permian age to the Navajo sandstone of Jurassic (?) age (fig, 8) . Table 1 gives brief descriptions of the bedrock units. Quaternary sand and gravel cap benches and pediments s and Recent alluvium covers bedrock along the major streams.
Permian rocks
Two formations of Permian age are^xposed; they are the Coconino sandstone and the Kaibab limestone, having a total thickness of at least 650 feet. These Permian rocks are in general buff or white in contrast to the dark reds arid browns of the overlying rocks.
Coconino sandstone
The Coconino sandstone, exposed in small areas west of the Reef, forms the lower walls of steep-sided canyons. The total thickness was not measured, but an estimated minimum of 500 feet is exposed in the canyon of the Fremont River.
The sandstone is very fine-to fine-grained, white, cross-laminated, and in massive beds 3 to 30 feet thick. Quartz, the chief constituent, is in well-rounded grains that are well-sorted in most beds. Muscovite and a few dark minerals constitute a very small percentage of the rock, which is cemented by silica but is not exceptionally hard in most places. Pyrite concretions, as much as 6 inches across, some of which have been altered to limonite s are abundant locally. Scattered chert nodules range in diameter from half an inch to 1 1/2 inches.
The base of the Coconino sandstone is not exposed.
The contact with the overlying Kaibab limestone is a transition zone of interbedded sandstone and limestone^ The contact has been drawn at the top of the cross-laminated sandstone beds.
Kaibab limestone
Kaibab limestone crops out in the canyons west of Capitol Reef and locally caps divides between canyons. It is 154 feet thick along Sulphur Creek but has not been measured elsewhere. Creamy white The lowest unit of siltstone is 94 feet thick along Sulphur Cieek but appears to thin to the southeast. It is chiefly pale reddish-biown with a lower section of yellowish-gray. Beds range in thickness from an eighth of an inch to 1 1/2 inches;, most are slightly less than half an inch thick. Small ripple marks are abundant.
The thin beds weathei into platy fragments and stand in steep slopes because the overlying limestone forms cliffs. Pods of pink lock gypsum are parallel to the bedding, and veinlets of white selenite are parallel to and at angles to the bedding.
The limestone unit forms extensive dip slopes on the dome west of Capitol Reef. It is 136 feet thick along Sulphur Creek in sea 7, T. 29 S., R0 6 E 0 To the southwest it thins and may be no more than 50 feet thick west of Capitol Wash. The unit contains limestone, oolitic limestone, sandy limestone, and calcareous siltstone. It may be correlative with the Sinbad member of the Moenkopi formation in the San Rafael Swell (Gilluly, 1929, p. 83 ).
Limestone beds are a variety of yellowish colors. Weathered surfaces are slightly darker than fresh surfaces,, Limestone strata are both massive and thin, ranging from half a foot to 10 feet in thickness. In Other beds in the limestone unit ares oolitic limestone in beds 2 to 8 inches thick, calcareous siltstone in beds 2 to 6 feet thick with an eighth to half an inch thick laminations., and sandy limestone and calcareous sandstone in beds generally a half to 1 1/2 feet thick.
This unit forms prominent cliffs along canyon walls.
Unit 3S sandstone and siltstone, is 304 feet thick in sees. 5, 1, and 8, T. 29 S. , R_ 6 E. Fresh surfaces are pale reddish-brown, and weathered surfaces are the same color throughout the unit except for some lighter-colored beds of sandstone that comprise a very small percentage of the entire formation. Sandstone is fine-to very fine-grained in beds ranging from half an inch to about 12 feet in thickness. The evenly bedded lower 50 feet is in beds half an inch to 1 foot thick,, and above the lower 50 feet beds are more massive and as much as 12 feet thick. Abundant small-scale cross-laminations are in the massive sandstone, Scours and channel fillings are common in the upper half of the unit; scours range in depth from a few inches to about 15 feet. Large and small ripple marks, chiefly oscillation ripples, are abundant throughout this unit.
In areas where these beds are exposed streams have cut steep-sided canyons and gulches to form greatly dissected terrain of low relief. The massive beds form ledges along the valley sides and, in many places, box canyons near stream heads.
The upper unit of the Moenkopi formation, 363 feet thick in the SW 1/4 of sec. 5, T. 29 S., R. 6 E., is chiefly siltstone with some claystone and a few thin beds of very fine-grained sandstone. The dominant color is reddish brown, Siltstone beds range in thickness from 3 inches to 3 feet-most mire between 1 and 3 feet and are thinly laminated. In places the red-brown siltstone is bleached along the bedding to a very pale green; the bleached zones range from half an inch to about 10 inches in thickness. Much salmonpink rock gypsum is parallel to the bedding, and veins of white satin spar cut the bedding at varying angles.
Beds stand IE cliffs and fluted walk for heights of 150 feet and more where the Shinarump forms a ledge at the top. In places these cliff beds weather into knobby forms and shaly Iedges 0 Away from cliff faces this siltstone unit weathers to form romd-topped slopes and ridges covered with debris. Commonly s steep slopes are thinly covered with well-cemented fragments.
The contact of the Moeukopi formation and the Shinarump conglomerate is erosional. In most places it is only slightly irregular:; elsewhere small scours 1 to 2 feet deep are at the top of the Moenkopi, and locally the sop has been channeled and filled with Shinarump sandstone to a maximum depth of 15 feet.
Sb.ina.rEmp conglomerate
The Shinaniump conglomerate, exposed discontinuousiy along the base of Capitol Reef, is chiefly a mediim-to coarse-giained sandstone. The thickness is as much as 75 feet,, but at several places, a mile or more long, the Shinarump conglomerate is absent. When seen from a distance, the formation appears The lower unit is chiefly elaystone with a small amount of sandstone. It can be divided roughly into three parts, which in ascending order ares (1) greenish gray to light olive gray elaystone in beds 2 to 3 feet thick, composing about 80 percent of the total section, and very fine-to medium-grained gray and brown chiefly quartz sandstone in beds and lenses having some small scale cross-laminations and ripple marks;
(2) red and reddish brown elaystone and siltstone and lenticular beds of quartz sandstone containing clay pebbles in places and having a calcareous cement locally; and (3) thin-and massive-bedded fine-to medium-grained gray and reddish brown sandstone of chiefly quartz and clay containing lenses, 6 to 8 inches thick, of siltstone-and claystone-pebble conglomerate. The upper sandstone is persistent through the area mapped. It contains both even-and cioss-laminations and has an average thickness of about 30 feet.
Chiefly siltstone and beds of impure limestone comprise the upper unit of the Chinle formation.
Most siltstone beds are pale reddish brown. Limestone beds, 2 to 3 feet thick, are more resistant than the liltetone and form small ledges or prominent beds along the slopes, but pinch out in places; they are pale red and light greenish-gray,
In parts of the area between Grand Wash and Capitol Wash a prominent bed of conglomerate and sandstone crops out about 30 feet below the top of the formation. The conglomerate is composed chiefly of pebbles of red siltstone and elaystone, generally a fourth to a half inch across and subangular to subrounded, A few irregular elongate pebbles of white clay are five inches long. In places the conglomerate is cross-laminated,, and interbedded with cross-laminated fine-grained calcareous sandstone.
The conglomerate contains many bone fragments.
In most places the top of the Chinle formation is a siltstone or claystone, but locally it is a sandstone containing numerous clay pebbles. The contact between the Chinle and the overlying Wingate sandstone appears to be conformable over long distances, but in places Chinle beds are truncated by Wingate strata.
Locally V-shaped wedges of Wingate sandstone extend down into the Chinle for depths of 1 to 2 feet; these wedges probably are filled cracks but may be filled small channels.
Jurassic (?) rocks (Glen Canyon group)
Jurassic (?) rocks exposed in the part of Capitol Reef mapped in 1951 are the Wingate sandstone, the Kayenta formation, and the Navajo sandstone. Nearly all the rock is fine-grained sandstone, but a small amount is thinly bedded conglomerate.
Wingate sandstone
Wingate sandstone forms the red-brown vertical cliff of Capitol Reef. Alidade measurements indicate that the thickness of this formation is between 320 and 380 feet. Fine-grained quartz sandstone comprises most of the formation. Small pockets and stringers of medium-to coarse-grained amber quartz pebbles are common at or neat the base. Beds are few, massive, and cross-bedded and cross-laminated on a large scale. The cross-laminations dip in random directions.
The contact with the overlying Kayenta formation is drawn at the base of the sandstone beds that are evenly laminated or have small-scale cross-laminations; these Kayenta beds are lenticular in most places. 
Navajo sandstone
The Ntvajo sandstone is exposed en the eiest &.M tecfe sides of Capitel Reef. White "whalebacks" or founded ridges formed along north-trending joints, and rounded cones and bosses of Navajo sandstone ace conspicuous erosional forms stop the reef. The minimum thickness of the formation is probably at least t 500 feet, but it has not been measured, Nearly the entire formation is white , fan, os buff sandstone with prominent tangential cross-bedding on a large scale.
No beds above the Navajo sandstone have been mapped, but the Carmel formation of the San Rafael grosjp of Jurassic age overlies the Navajo sandstone. 
URANIUM DEPOSITS

Types of deposits
Uranium deposits are in the basal part of the Shinarump conglomerate. Uranium minerals present are zippeite, a hydrous uranium sulfate, (Hess, 1924,, pp. 70-73) and metatorbernite, a copper uranium phosphate.
Secondary copper minerals,, chiefly hydrous copper sulfates s are associated with the uranium deposits. Chalcopyiite was found in one place in the Moenkopi formation about 11/2 feet below the base of the Shinarump in the Oyler mine.
The highest radioactivity noted is in a clay bed at the base of the Shinarump conglomerate. This bed ranges from 6 inches to 8 feet in thickness, but in most places is 6 inches to 1 foot thick. It contains pods, stringers, and a half-to 2 inch-thick beds of sandstone, and commonly contains carbonized wood, some silicified wood, and cUy pebbles. In the NW 1/4 of sec. 3 §, T. 29 S. R, 6 E., a layer of jasper extends for about 400 feet in the basal clay, in part siltstone at this locality. The jasper layer is coated and spotted with hydrocarbon in places, has some copper stain, small amounts of pyrite, and is slightly radioactive. The hydrocarbon appears to be the radioactive material.
On I/ eU is equivalent uranium
The sandstone Is not radioactive and the clay makes up a very small percentage of the rock. The lack of a larger area of high radioactivity may be due to the very small percentages of clay and of carbonaceous material in this channel fill.
PjLQ.sj?ejcts between Grand Wajh_ajid__CapJJLQ 1 Wash Several prospects and claims are between Grand Wash and Capitol Wash. At some of these, radioactive rock appeals to be in very shallow.channeLfills with scours of about 2 feet deep; the top of the Moenkopi formation, however, is scoured to depths of 2 feet at so many places in the area that it is doubtful they should be called channels. 
